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SUMM . . . with only slight respiratory inhibition. Due to these 

pharmacological properties, the adverse effects associated with the 
narcotic analgesics have greatly improved. They decrease the 
incidence of addiction and diminish the inhibitory effect on the 
respiratory system. Shafer, S. L. et al . . 

SUMM Nalbuphine has been found to be effective in control of severe 

and deep pain caused by cardiac, pulmonary, abdominal, osteopathia, and 
obstetrical surgery, severe burn injury and. . . of action. Wang, J. 
J. et al. (Ma. Tsui. Hsueh, Tsa . Chi., Vol 23, 3, 1985) have reported 
that the effect of nalbuphine can only be sustained for 3-5 
hours after intravenous administration and 6-8 hours by intrathecal 
inj ection . However, severe . 

SUMM Therefore, any improvement in extending the duration of action 

of nalbuphine would be a great breakthrough in medicine and at the same 
time would provide a more economical therapeutic system. The prodrug 
approach is widely used to increase the duration of drugs that 
are rapidly eliminated. The ant ipsychosis agent, haloperidol, is one 
example. Hemstrom, C. A. et al.. . . haloperidol decanoate can be 
prolonged from 2-4 times a day to 1-2 times a month. Joshi, J. V. et al. 
(Steroids, Vol. 53, 571, 1989) also reported that the prodrug 
of northisterone enanthate can be given once every 2 months. 

SUMM . . . long-acting mechanism of action of ester-type prodrugs. They 

are esterified with fatty acids of different carbon numbers resulting in 

an increase in lipophilicity of the prodrugs. Therefore, when 

prodrugs are given intramuscularly, the release rates are decreased and 

the duration of action is prolonged. Ester-type prodrugs are 

hydrolyzed by esterases in the body resulting in the 

increase of the mother compounds. Esterase exists in many 

tissues and organs, such as blood, brain, liver, heart, lungs, kidneys, 

and muscles. The pharmacological effect and safety of the 

ester-type prodrug and the mother compound are reported to be the same 

(Gelders, Y. G. et . 
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with only slight respiratory inhibition. Due to these 
pharmacological properties, the adverse effects associated with the 
narcotic analgesics have greatly improved. They decrease the 
incidence of addiction and diminish the inhibitory effect on the 
respiratory system. Shafer, S. L. et al.. 

Nalbuphine has been found to be effective in control of severe 
and deep pain caused by cardiac, pulmonary, abdominal, osteopathia, and 
obstetrical surgery, severe burn injury and. . . of action. Wang, J. 
J. et al. (Ma. Tsui. Hsueh. Tsa. Chi., Vol 23, 3, 1985) have reported 
that the effect of nalbuphine can only be sustained for 3-5 
hours after intravenous administration and 6-8 hours by intrathecal 
injection. However, severe. 

Therefore, any improvement in extending the duration of action 
of nalbuphine would be a great breakthrough in medicine and at the same 
time would provide a more economical therapeutic system. The prodrug 
approach is widely used to increase the duration of drugs that 
are rapidly eliminated. The antipsychosis agent, haloperidol, is one 
example. Hemstrom, C. A. et al.. . . haloperidol decanoate can be 
prolonged from 2-4 times a day to 1-2 times a month. Joshi, J. V. et al. 
(Steroids, Vol. 53, 571, 1989) also rejpc^te_d..Jb_hatL„t _he p_rodruq 
of nor^i'S4rexon'e^eTra7rt:lTate "carT15e~given once every 2 montfisT — 
.^-r"" . long-acting mechanism of action of ester-type prodrugs, 
"are esterified with fatty acids of different carbon numbers resul 
an increase in lipophilicit y of the prodrugs. Therefore, when 
prodrugs are given intramuscularly, the release rates are decreas 
the duration of action is prolonged. Ester-type prodrugs are 
hydrolyzed by esterases in the body resulting in the 
increase of the mother compounds. Esterase exists in many 
tissues and organs, such as blood, brain, liver, heart, lungs, ki 
and muscles. The pharmacological effect and safety of the 
ester-type prodrug and the mother compound are reportesL^r^be the same 
(Gelders, Y. G. et . 
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DETD The compounds of the present invention are derivatives of various 

3 . alpha . -hydroxylated-pregnanes and 3 . alpha . -hydroxylated -androstanes, 

and ester, ether, sulfonate, sulfate, phosphonate, phosphate, 

oxime, thiosulfate, heterocyclic and heteroaryl derivatives thereof, and 

derivatives referred to as prodrugs. The expression " 

prodrug' 1 denotes a derivative of a known direct acting drug, 

which derivative has enhanced delivery characteristics and 

therapeutic value as compared to the drug, and is transformed into the 

active drug by an enzymatic. . . R. E., Methods in Enzymology, 

112:309-323 (1985); Bodor, N., Drugs of the Future, 6(3):165-182 (1981); 

and Bundgaard, H., "Design of Prodrugs: Bioreversible- 

Derivatives for Various Functional Groups and Chemical Entities, " in 

Design of Prodrugs, H. Bundgaard, ed., Elsevier, New York 

(1985). It should be noted that some of the synthetic derivatives 

forming part of the present invention may not be true prodrugs 

because, in addition to the above characteristics, they also possess 

inurinsic activity. However, for purposes of this application they will 

be referred to as prodrugs. 

DETD Earlier studies (Gee, K. W. et al., European Journal of Pharmacology, 
136:419-423 (1987)) demonstrated that certain 3 . alpha . -hydroxylated 
steroids are orders of magnitude more potent as modulators of 
the GRC than others had reported (Majewska, M. D. et al.,. . N . L . 

' et al., J. Pharmacol. Exp. Ther. 241:346-353 (1987)). Majewska et al. 
and Harrison et al . taught that 3 . alpha . -hydroxylated-5-reduced 
steroids are only capable of much lower levels of 
effectiveness. In vitro and in vivo experimental data have now 
demonstrated that the high potency of these steroids allows 
them to be therapeutically useful in the modulation of brain 
excitability via the GRC (Gee, K. W. et al., European Journal of 
Pharmacology, 136:419-423 (1987); Wieland et al., Psychopharmacology 
118(1): 65-71 (1995)). Various synthetic steroids have been 
prepared as neuroactive steroids. See, for example, U.S. Pat. 
No. 5,232,917, issued Aug. 3, 1993, which discloses neuroactive 
steroid compounds useful in treating stress, anxiety, insomnia, 
seizure disorders and mood disorders that are amenable to GRC-active 
agents, such as depression, in a therapeutically beneficial manner. 
Furthermore, it has been previously demonstrated that these 
steroids interact at a unique site on the GRC which is distinct 
from other known sites of interaction (i.e., barbiturate, BZ, and GABA) 
where therapeutically beneficial effects on stress, anxiety, 
sleep, mood disorders and seizure disorders have been previously 
elicited (Gee, K. W. and Yamamura, H. I.,. 
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more simple analogs which still could possess useful biological 
utility. In these analogs only the C and D-ring of the steroidal 
ring system would be retained and their total synthesis could be a 
relatively easy task. 

The 19-formate ester of 3-deoxycannogenol , though being less 

active than 3-deoxycannogenol, may be useful as a "prodrug". 

As it is more lipophilic it may be even more readily absorbed orally 

than 3-deoxycannogenol, which after absorption of the formate 

ester may then be released by enzymatic hydrolysis. Also the 

duration of the activity may be favourably prolonged if 

3-deoxycannogenol is administered as the formate. Similarly the other 

esters of 3-deoxycannogenol of formula I may be useful as 

effective prodrugs. 

the 19-nor analog of 3-deoxycannogenol lies in the fact that it 
is the most simple 14 . beta . -hydroxy cardenolide with an intact 
steroid ring system which so far has been prepared. Therefore it 
is well suited as a reference compound for the development of 
improved structure activity relationships and hence is expected 
to be a useful tool in the design of improved cardiotonic 
compounds. Also containing only functions necessary for cardiotonic 
activity it may be relatively free of other undesired physiological 
activities . 

the cardanolides of formula I lies in the observation that the 
dihydro analogs of cardenolides , though , having a reduced inotropic 
effect, exhibit an even more reduced toxicity and hence have a 
better therapeutic ratio than the unsaturated analogs (see for example. 

7. beta., 8. beta., 9. beta., 10. beta., 11. beta, and 
12 . beta . -hydroxy 3-deoxy cardenolides of formula I is considered to lie 
in their ability to increase heart-activity. As evident from 
emerging structure activity relationships, and as has long been 
recognized for the 19-hydroxy group, polar groups, in particular, 
hydroxy groups, on the .beta. -side of the steroid molecule 
enhance, while those on the . alpha . -side, e.g. 3 . alpha . -hydroxy 
groups, such as formed by enzymatic epimeri zat ion of 3 . beta . -hydroxy 
groups, reduce heart-activity. 

. . , S; OCHO), 5.06-5.83 (3, m; 3 — H, 4--H, 7--H) , 4.53-4.90 (1, m; 
17. alpha. --H) , 4.21 (2, broadened S; 19--H) , 1.20 (9, S; 
trimethylacetate) and 0.70 (3, S; 18--H) ppm m/e 400 {molecular 
ion), 371, 354 and 398, considered to consist of 19-f ormyloxy- 17 . beta . - 
pivaloxy-5 . beta . -androsta-3, 7-diene . Tic. 

bond in position 3, adjacent to 5 , 7-cyclopropyl group), 
4.67-5.20 (1, m; 20 . alpha . — H ) , 4.23 (2, broadened S; 19--H) , 1.20 (9, 
S; trimethylacetate), 1.14 (3, d; 21 — H) and 0.87 (3, S; 

18— H) ppm, ir (KBr) 3000, 2942, 2918, 2858, 1715, 1470, 1445, 1388, . . 

4 — H, double bond in position 3 adjacent to 5 . 7-cyclopropyl 
group?), 4.67-5.17 (1, m; 3.63 (2, dd; 19 — H) ) 1.20 (9, S, 
trimethylacetate), and 0.83 (3, S; H--18) ppm, m/e 398 
(molecular ion), and 297 (m — 101). 

78:39280 USPATFULL 

14 . beta . -Hydroxy 3-deoxycardenolides 
Kruger, Gunther, St. Laurent, Canada 
Steele Chemicals Co. Ltd., Pointe Claire, Canada 
{non-U . S . corporation) 
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DERIVATIVES OF AROMATIC BENZOATES AS 
INHIBITORS OF ESTERASE-PRODUCING MICRO-ORGANISMS 

This invention relates to derivatives of aromatic 
benzoates as inhibitors of esterase-producing micro- 
organisms, for use primarily in deodorant compositions. 

The human skin has a large natural population 
of micro-organisms. These organisms are nourished by 
various skin-secreted substances, skin cell debris, 
breakdown products of the skin and the organisms them- 
selves. The skin secretions are conveniently divided 
into two groups, those containing water-soluble materials 
and constituted by eccrine and apocrine sweat, and sebum 
which contains lipid-soluble materials. These secretions 
will be referred to as 'liquid body-secretions' and 
they will now be described, as will their functions 
as they are generally understood. 

Eccrine sweat consists mainly of a watery solution 
of dissolved salts and is "produced by glands distributed 
over the whole skin surface. In conditions of occlusion, 
e.g. feet enclosed in socks and shoes, the eccrine sweat 
accumulates, and * in these warm damp conditions, the 
skin debris,, together with nutrients from the sweat, 
provide a medium for micro-organism growth with the 
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possibility of massive overgrowth of one type. This 
* can result, in the first instance, in odorous metabolic 
products, and in the second, in clinical infection with 
maceration of the skin and irritation. 

Apocrine sweat is produced by the apocrine glands 
at specific sites on the body, notably the axillae, 
the anogenital area and around the nipples. Although 
present at birth, the apocrine glands are not functional 
until puberty when they are influenced by circulating, 
androgens. Apocrine secretion differs from eccr'ine 
sweat in containing lipids (fatty materials) and proteins. 
In the warm, damp occlusion met in the axillae, certain 
skin micro-organisms metabolise this secretion, forming 
free fatty acids and other breakdown products. These 
materials are odorous and responsible for 'body odour 1 . 

The sebaceous glands are distributed over the 
skin surface except the palms and dorsae. They are 
most numerous on the scalp, forehead, face, back and 
chest. The secretion, sebum, consists mainly of fatty 
materials, wax esters, cholesterol and its esters and 
squalene. Normally, sebum flows freely from the glands, 
spreading over the skin surface. In acneic and certain 
other skin conditions, the sebaceous duct through which 
the sebum is normally secreted becomes hyperkeratinised 
and the opening of the duct becomes blocked. The gland 



WO 91/07165 PCI7GB90/01750 

- 3 - 

continues to produce sebum and the blocked duct distends 
to form a comedone. Also blocked in the duct, the (nor-?* 
mally) commensal micro-organisms produce esterases which 
hydro lyse the sebum lipids, liberating free fatty acids. 
These fatty acids are irritant and can result in ah 
inflammatory reaction along the wall of the duct. Leuco- 
cytes invade the inflamed area and the comedone develops 
into a papule and then a pustule. This is a typical 
acne 1 spot 1 . 

The scalp is well supplied with sebaceous glands , 
and the scalp f like all skin, undergoes desquamation. 
Due to the presence of hair, the squames tend to be 
retained at the scalp surface. Sebum accumulates beneath 
these squames and in dandruff conditions is hydro lysed 
by micro-organism produced esterases 'to form irritant 
fatty acids. The irritation causes proliferation of 
the epidermis and increased formation of the stratum 
corneum which again desquamates unevenly in large clumps - 
the dandruff scale or flake. 

In our International Application No. PCT/GB37/ 
00323 (Publication No. W087/06827) we disclosed an in- 
hibitor of esterase-producing microorganisms in which 
the active ingredient comprised an aromatic acid ester 
of a phenol or of an aromatic alcohol, the phenol or 
aromatic alcohol being sufficiently water-soluble to 
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impart an anti-microbial action and the aromatic acid 
being sufficiently water-soluble to impart an anti- 
microbial action and/or to lower the pH of liquid body- 
secretion to a level which at least inhibits the growth 
of micro-organisms in the liquid body-secretions; for 
use in deodorants the active ingredient may be incorpor- 
ated in a perfume composition which is then incorporated 
in a vehicle such as ethanol; for use in a dermatological 
composition, the active ingredient may be incorporated 
in an acceptable vehicle containing for example, a polyol 
or dimethyl suphoxide which may also act as a skin pene- 
trant . 

The effect of the active ingredient is produced 
by the aforementioned 'microbial enzymes acting to split 
the constituents of the ester and so hydrolyse the ester 
back into the aromatic acid and the phenol or aromatic 
alcohol. On a skin surface/ such as in deodorant appli- 
cations, this action occurs almost immediately but, 
where skin penetration is involved, as in most dermato- 
logical applications, the action is progressive. 

The above term 'anti-microbial action 1 means 
an action which inhibits microbial growth, rather than 
one which eliminates microbial growth completely as 
can be achieved by a microbicide. In such skin-surface 
and skin-penetrating applications, the esterases produced 
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by the micro-organism hydrolyse a portion of the active 
ingredient and, in so doing, inhibit the action of the 
esterase and further growth of the micro-organism. After 
a period of time, the micro-organism may resume its 
metabolic activity and the above-mentioned process is 
repeated, and repetition, will occur until the active 
ingredient is used up. 



According to the present invention we have now 
found that phenyl or benzyl benzoates of the following 
general formula (I) * 




COO(CH 2 ) 




(i) 



wherein R represents a hydrogen or halogen atom or a 
alkyl, methoxy, ethoxy or acyloxy group, p is 0 
or 1, and x, y and z are each 0 or an integer of from. 
1 to 5, are particularly effective as inhibitors of 
esterase-producing micro-organisms . 



Benzoates of the formula (I) are hydrolysed by 
esterases to produce three mononuclear benzene compounds 
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which between them. bear at least two hydroxy 1 substituents 
and two carbfcxyl substituents. (The hydrolysis of benzyl 
4-benzoyloxybenzoate and phenyl 2-benzoyloxybenzoate 
are shown in Figs 1 and 2, respectively, of the accompany- 
ing drawings.) The hydrolysis products are thus highly 
active in performing the previously-mentioned anti- 
microbial and pH-lowering functions, but not to the 
extent of being bacteriocidal as are most conventional 
deodorants: not only is. the elimination of cutaneous 
flora medically undesirable, but the use of some conven- 
tional deodorants has caused adverse reactions. Moreover, 
the benzoates (I) afford the further advantages of being 
completely odourless and non-irritant. 

Preferred benzoates (I) are those in which p 
equals 0 or 1; and x f y and z are each zero. Such com- 
pounds have the advantage of being easy to manufacture 
from cheap starting materials, although the 4-benzoyloxy- 
benzoates are preferred from the point of view of easy 
purification, being solids and therefore easy to crystal- 
lize. Such unsubstituted benzoates (I) have the further 
advantage of being generally more soluble than compounds 
having substituted nuclei. 

Although the presence of hydroxyl substituents 
on the nuclei of the parent molecule increases its solu- 
bility in water, such hydroxyl substitution can lead 
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to increased toxic* effects, and is therefore generally 
^less" preferred: and although the presence of halogen 
substituents increases the activity of the hydrolysis 
products, such halogen substitution can again lead to 
increased toxic effects and is also less preferred. 
As the 2-benzoyloxybenzoates of the general formula 
(1) yield a salicylic acid among their hydrolysis pro- 
ducts, which can have an irritant effect, and the presence 
of a group at the 2-position can give rise to instability 
because of steric hindrance, and as the 3-benzoyloxy- 
benzoates are more expensive to produce, the 4-benzoyloxy- 
benzoates are generally preferred. 

The primary use of benzoates (I) is as the active 
ingredient in a .personal deodorant composition. . For, 
such an application the benzoate is first - dissolved 
in, preferably, a perfume to form a perfume concentrate 
containing 5% to 50%,. preferably say 10% benzoate, which 
is then added in an amount of about 1% to 2% to a suitable 
vehicle, for example ethyl alcohol, to form a deodorant 
composition in which the active ingredient is present 
in an amount of 0.1% to 0.2% and which is suitable for 
application by aerosol or mechanical spray. 

A further use of the benzoates (1) is in the 
treatment of dandruff and acne where decomposition of 
the skin fats causes irritation. To prepare a skin 
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lotion, for the treatment of acne, between 0.5% and 
20%, and preferably about 5%, of active ingredient is 
incorporated in a vehicle which may be composed of di- 
methyl sulphoxide, polyol, ethanol and water in suitable 
proportions. Anti-inflammatory substances such as hydro- 
cortisone or glycyrrhetic acid and healing agents such 
as allantoin, may also be incorporated in the end product. 

As a scalp lotion for the treatment of dandruff, 
active ingredient within the above percentages is incor- 
porated in a hydro-alcoholic vehicle, using solubilising 
agents as necessary. 

As a powder for the treatment of tinea pedis 

and foot odour, active ingredient (if liquid) , within 

* ■ - 

the above percentages, is adsorbed onto amorphous silica 
powder or light magnesium carbonate which is then mixed 
with say 50% talcum, starch or other- suitable powder. 
If the active ingredient is solid, usually crystalline, 
the crystals are finely ground, for example in a micron- 
iser, and then mixed with say 50% talcum, starch or 
other suitable powder. 

Suitable perfume compositions may also be incor- 
porated in the scalp/skin lotions and foot powders. 



The skin and scalp lotions may be supplied in 
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sprinkler bottles for application to the scalp or the 
affected skin area in the form of liquid drbplets which 
are massaged into the scalp/skin. Alternatively, the 
lotion may be applied by means of a pad or compress 
which is pre-impregnated and supplied in a sealed package; 
the pad is partially exposed and then applied to an 
affected skin area, at least once per day. In further 
alternative forms, the inhibitors for use in treating 
the scalp or skin may comprise ointments, gels, creams, 
lotions, sprays or powders. 

The inhibitors for foot treatment are preferably 
in powder form, as indicated above, but might also be 
supplied as liquids or in sprays etc. 

An example of the preparation of what is believed 
to be the most soluble and active ingredient for use 
in the above compositions will now be described. 

EXAMPLE 

Preparation of Benzyl - 4-benzoyloxybenzoate 

0.5 mol (114 g) ■ of benzyl 4-hydroxybenzoate was 

dissolved in 500 mol of 5% sodium hydroxide solution. 

0.51 mol (72 g) of benzoyl chloride was then added with 

rapid stirring. The reaction began almost immediately 

accompanied by a rise in temperature. 
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The reaction was completed" in about 30 minutes 
when the odour of benzoyl 'chloride had disappeared and 
benzyl 4-benzoyloxybenzoate had precipitated as a fine 
powder or dense oil. The reaction mixture was then 
cooled and the aqueous liquid decanted. The reaction 
product was washed with water until the washings were 
neutral, and then filtered. Finally the crude product 
was recrystallized from hot 80% ethanol. 

The reaction scheme may be represented as 
follows: 




It will be appreciated that all the substituted products 
may be prepared by this qeneral method. 
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CLAIMS: 



1- A. deodorant composition comprising, as active 

ingredient, an aromatic benzoate of the following general 
formula (I) : 




COO(CH 2 ) 




wherein R represents a hydrogen or halogen atom or a 
C 1-4 alkyl, methoxy, ethoxy or acyloxy .group, p is 0 
or 1, and x, y and z are each O or an integer of from 
1 to 5, and a vehicle. 

2. A dermatological composition comprising as active 

ingredient an aromatic benzoate of the general formula 
(I): 



tg>COO(CH j)p <g> 



c 
o 

0 



H H k^J R 



I 

R 



(I) 
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wherein R represents a hydrogen or halogen atom or a 
C x _ 4 alkyl, methoxy, ethoxy or acyloxy group, p is O 
or 1, and x, y and z are each 0 or an integer of from 
1 to 5, and a vehicle. 

3. A composition as claimed in claim 1 or 2 and 
additionally comprising a perfume composition. 

4. A composition as claimed in claim 1, 2 or 3 
wherein the aromatic benzoate is of the general formula 
(I) in which p = O or 1. 

5. A composition as claimed in any preceding claim 
wherein the aromatic benzoate of the general formula 
(I) is a 4-benzoyloxy-benzoate. 

6. An aromatic benzoate for use as an inhibitor 
of esterase-producing micro-organisms , the benzoate 
of the following general formula (I) : 



R tg)cOO(CH 3 ); 



c 
o 
o 




(I) 



wherein R represents hydrogen or halogen atom or a 
alkyl, methoxy, ethoxy or acyloxy group, p is 0 or 1, 
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and x, y and z are each O or an integer of from 1 to 

0 

7. A benzoate as claimed in claim 6 for use as 
a personal deodorant. 

8. A benzoate as claimed in claim 6 for use as 
a dermatological agent. 

9. Use as a personal deodorant of an aromatic benzo- 
ate of the following general formula (I) : 




R 

y 

C 
O 




wherein R represents a hydrogen or halogen atom or a 
C 1 _ 4 alkyl, methoxy, ethoxy or acyloxy group, p is 0 
or 1, and x, y and z are each 0 or an integer of from 
1 to 5. 

10- Use in the manufacture of a medicament for treat- 

ing dermatological conditions of an aromatic benzoate 
of the following general formula (1) : 
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wherein R represents a hydrogen or halogen atom or a 
c l-4 alkyl,. methoxy, ethoxy or acyloxy group, p is 0 
or 1/ and x, y and z are each 0 or an integer of from 
1 to 5. 

11. Use as claimed in claim 9 or 10 of an aromatic 
benzoate of the general formula (I) in which p = O or 1. 

12. Use as claimed in claim 9 or 10 of an aromatic 
benzoate of general formula (I) , being a 4-benzoyloxy- 
benzoate. 
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